In this paper an overview is given on recent results obtained in the framework of an Italian/Croatian collaboration aimed to explore the potential of techniques based on focused MeV ion beams to locally modify the structural, electrical and optical features of diamond.
INTRODUCTION
The extreme properties of diamond make this material appealing for many applications, ranging from ionizing radiation detectors to bio-sensors, from optical and photonic devices to micro-fluidic and electromechanical systems [1] .
The full exploitation of the vast potential of this material requires a fine modification of the structural, optical and electrical properties of synthetic diamond single crystals, which represent the ideal substrates in terms of material quality and reproducibility.
The use of MeV ions represents one effective approach to achieve this goal [2] , since the damage induced by ion beam irradiation enables the modification of the physical properties of diamond with high spatial resolution, both in depth (by tuning the end-of-range damage profile with sub-micrometer accuracy using different ion species and energies) and in the lateral directions (by focusing the ion beams down to micrometer-sized spots). A high control on the induced damage density is achieved by careful monitoring of the implantation fluence.
At high damage levels, the conversion to a graphite-like phase allows the definition of electrically conductive paths to be employed as buried electrodes. At lower damage densities,
